Up-regulation of nitric oxide synthase (NOS) gene expression together with NOS activity in the rat hypothalamo-hypophysial system after chronic salt loading: evidence of a neuromodulatory role of nitric oxide in arginine vasopressin and oxytocin secretion.
Chronic salt loading up-regulated the expression of neuronal nitric oxide synthase (NOS) mRNA in the supraoptic nucleus (SON) and paraventricular nucleus (PVN) of the hypothalamus with a concomitant increase in NOS activity in the posterior pituitary. Once daily ip injection of N-omega-nitroarginine (N-Arg), a NOS inhibitor, significantly inhibited NOS activity in the posterior pituitary in a dose-dependent manner, but did not influence NOS mRNA levels. Two percent salt loading for 3 or 4 days significantly depleted the contents of both arginine vasopressin (AVP) and oxytocin (OT) in the posterior pituitary, and simultaneous treatment with daily injections of N-Arg at a dose of 10 mg/kg significantly enhanced the depletion of both AVP and OT. This effect was dose dependent and paralleled the inhibition of NOS activity in the posterior pituitary. N-Arg treatment had no effect on the levels of both AVP and OT transcripts in PVN or SON. These results suggest that NOS gene expression in the SON and PVN of the rat hypothalamus is increased during hyperosmotic stimulation and suggest a neuromodulatory role for NO in the rat hypothalamo-hypophysial system as an inhibitory regulator of AVP and OT secretion.